Analysis of structure-function relationships in Escherichia coli K12 outer membrane porins with the aid of ompC-phoE and phoE-ompC hybrid genes.
To study structure-function relationships in the outer membrane pore proteins OmpC and PhoE of Escherichia coli K12, we have constructed a series of phoE-ompC hybrid genes in which DNA encoding part of one protein is replaced by the homologous part of the other gene. The hybrid gene products were incorporated normally into the outer membrane, allowing their functional characterization. Combined with previous studies, the present results permit the identification of regions involved in determining functions and properties in which the native PhoE and OmpC proteins differ, such as pore characteristics, receptor activity for phages and binding of monoclonal antibodies. Most of these properties were found to be determined by multiple regions clearly separated in the primary structure. The combined phage and antibody binding data have demonstrated that at least five distinct regions in PhoE and OmpC are exposed at the cell surface. The locations of these regions are in agreement with a previously proposed model for porin topology.